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ABSTRACT : 

PURPOSE: To provide the title apparatus capable of stably and 
continuously discharging a s l a g without affecting operating 
conditions of a gasifying oven and gasifying performance, by 
incorporating a heater in a molten slag discharging portion in a 
spouted bed coal gasifying oven. 

CONSTITUTION: A spouted bed coal gasifying oven in which a coal 
and a gasifying agent are fed into a gasifying oven 1 to form a gas 
by gasification while an ash produced is molten in a high-temp, 
atmosphere to form a molten s la g 5 which is in turn discharged into 
the outside of the furnace 1, characterized in that the furnace 1 is 
eguipped with a slag hole 12 at the bottom thereof the outer side of 
which is surrounded by a water-cooled wall 2 branched from the end of 
a water-cooled wall inlet tube 15 and to which a fireproofing 
material 11 and a refractory and thermal insulating material 13 are 
applied and that a heater 14 is incorporated in the refractory and 
thermal insulating material 13. The above slag discharging apparatus 
can prevent the slag from being cooled and solidified without 
affecting operating conditions of the gasifying oven 1 and 
gasification performance. 
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discharging a slag without affecting operating conditions of a gasifying oven and 
gasifying performance, by incorporating a heater in a molten slag discharging 
portion in a spouted bed coal gasifying oven. 

CONSTITUTION: A spouted bed coal gasifying oven in which a coal and a gasifying 
agent are fed into a gasifying oven 1 to form a gas by gasification while an ash 
produced is molten in a high- temp, atmosphere to form a molten slag 5 which is in 
turn discharged into the outside of the furnace 1, characterized in that the -furnace 
1 is equipped with a slag hole 12 at the bottom thereof the outer side of which is 
surrounded by a water-cooled wall 2 branched from the end of a water-cooled wall 
inlet tube 15 and to which a fireproofing material 11 and a refractory and thermal 
insulating material 13 are applied and that a heater 14 is incorporated in the 
refractory and thermal insulating material 13. The above slag discharging apparatus 
can prevent the slag from being cooled and solidified without affecting operating 
conditions of the gasifying oven 1 and gasification performance. 
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Japanese Published Unexamined (Kokai) Patent Application No. S61-235493, published 
October 20, 1986; Application No. S60-75353, filed April 11, 1985; Int. CI. 4 : C10J 3/46; 
Inventor(s): Toshio Haneda et al.; Assignee: Mitsubishi Heavy Industries Corporation; 
Japanese Title: Gasukaro no Suragu Haishutsu Souchi (Slag Discharger for a Gasification 
Oven) 

Specification 

1. Title of Invention 

Slag Discharger for a Gasification Oven 

2. Claim 

A slag discharger for a gasification oven which is an entrained flow coal gasification 
oven type wherein a gasified gas is generated by supplying coal and a gasifying agent into the 
oven and wherein an ash portion is discharged to a point outside the oven after it as been fused 
in a high temperature atmosphere, characterized in that a heater is incorporated into the fused 
slag discharge unit. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to slag dischargers for gasification ovens. In particular, this 
invention relates to devices that safely and continuously discharge slag of fused coal ash 
generated in entrained flow coal gasification ovens. 
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[Prior Art] 

As for a slag discharge from coal gasification ovens, there is a method to forcibly 
discharge slag due to a pressure difference by increasing the pressure inside the ovens by 
removing gases inside fused slag collectors when slag discharge outlets are sealed by slag 
(Japanese unexamined patent application No. S59-145289). However, the following critical 
disadvantages occur: 

(a) High temperature gases inside the ovens burst out and burn out the gas removing systems; 

(b) The change of the inner pressure during a slag removal increases, and a stable operation 
may not be possible; 

In addition to the aforementioned method, there is a method to prevent an excess 
cooling of slag by removing a portion of high temperature gases inside the oven by creating a 
reverse flow at the slag hole sections by separating it so that the slag discharge outlets do not 
clog (Japanese unexamined patent application No. 58-29887). However, the following 
disadvantages occur: 

(a) The gas performance deteriorates due to a continuous removal of a portion of gases; 

(b) It is difficult for the removed gases to be treated; 

(c) The gas removing systems may burn out because of a flowing of high temperature gases 
inside the ovens. 

[Problem of Prior Art to Be Addressed] 

The invention offers a slag discharger for a gasification oven that is capable of 
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continuously and stably discharging fused coal ash slag generated in a gasification slag, 
particularly an entrained flow coal gasification oven and discharging the slag without giving 
any negative effect on the operational state and the performance of the gasification oven. 

The invention is characterized in that a solidification of the slag at the aforementioned 
section by a cooling means is prepared by incorporation a heater into a fire retardant heat 
insulator which is installed into a throttled section of the slag hole and then by intermittently 
or continuously heating the slag. The invention is a slag discharger for a gasification oven 
which is an entrained flow coal gasification oven type wherein a gasified gas is generated by 
supplying coal and a gasifying agent into the oven and wherein an ash portion is discharged 
to a point outside the oven after it as been fused in a high temperature atmosphere, 
characterized in that a heater is incorporated into the fused slag discharge unit. 

The device of the invention can be also effectively used for a slag tap boiler as well as 
the entrained flow coal gasification oven. 

An embodiment of the device of the invention is described hereinbelow in Fig.l and 
Fig.2. Fig.l is a schematic diagram of gasification oven. Fig.2 illustrates an enlarged slag hole. 

[Constitution] 

A gasification oven 1 is surrounded by a water cooling wall 2. A high temperature state 
is created by supplying the following substances to the lower part if the oven: coal; 4p-3; a 
gasification agent 4 (air, oxygen enriched air or oxygen). The ash portion flows down to an ash 
hopper 6 at the lower part in the form of slag 5. Cooling water 7 is supplied to ash hopper 6. 
Fused slag 5 flowed down is quickly cooled by water. The cooled slag is then discharged to a 
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point outside as water pulverized slag 8. 

On the other hand, coal 9 supplied from a location at a slightly upper section is gasified 
using the high temperature inside the oven. A generated gas 10 is transferred to a point outside 
the oven and then dust removing and desulfurizing equipment. 

As shown in Fig.2, a fire retardant material 11 is installed to the interior of a water 
cooling pipe 2' of water cooling wall 2 of gasification oven 1. With the fire retardant material, 
while the heat transmitted to the water side is kept at a minimum level, the gasification is 
effectively performed. A slag hole 12 is provided at the lower part of oven 1, which is designed 
to be as small as possible so as to minimize the discharge of the heat to the lower part. 

The exterior of slag hole 12 is surrounded by water cooling wall 2 separated from a 
water cooling wall inlet pipe 15. Fire retardant material 11 and fire retardant heat insulator 
13 are installed. A heater 14 is incorporated into the fire retardant heat insulator. Heater 14 
takes any type such as an electric type, a high temperature steam type or a high temperature 
gas heating type. 

The gasification oven of the invention as described above demonstrates the following 
advantages: 

(1) Prevention of the solidification of the slag by a cooling means without giving any negative 
effect on the gasification performance and the operational status of the gasification oven; 

(2) Improved gasification performance due to a reduced radiant heat to the lower part by 
providing the slag hole as small as possible. 

4. Brief Description of the Invention 
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Fig.l is a schedule diagram illustrating the whole components of a gasification oven of 
the invention. Fig.2 is a schematic diagram illustrating an enlarged slag hole. 



Translations Branch 

U.S. Patent and Trademark Office 

11/12/02 

Chisato Morohashi 



5 



